
hC 
Melbourne 
Ootober 3, 1957 

Dear Joe: 
Thank you for the shipping labels for the soil samples. I've 

sent‘someon to Roy Edmonds in Blji, and will do the same for 
Hawait and-Australia. If-we go through Xndia, f'll louk out 
for possible- oontacta- there. 

We've been settled in here at Melbourne' for -just about a 
month> and-now-have to look ahead to our further travel plans. 
We'll be-in YPlbourne- till the end of this month, may take Novem- 
her to return by a flight plan: Adelaide-Perth-Caloutta-Delhi- 
Bbmbay-Earaohi~tBBne-8om~Mll~n~Londo~ and home. We have no . 
thought (time or energy) to stopover exoepta e fortnight 
in India and a reek (with Cavalli)-in Milan-. This is not get 
orrtain; but In any oase sny oorreepondenoe that would arrive 
after Nov. 1 should be routed td Madison: 

I hop-e you can plan to visit us in Hadlson some time during 
the next year, so we o-as show off some- of our kodaohromes, But 
fo'tell thetruth, it has been rather depressing what- iz small 
fraotion give as speotaoulsr a pioture as‘ one saw through the 
sighting lens. 

The Zsoture oourse has been going rather smoothly, though Esther 
has had the short end of the stick, having to manage i rather frantio 
praotical (lab3 course with wel.l;meaming but not very well equipped 
assistance.‘ I've been‘ma%nly preoouupied with.my work ‘in Burnet's 
1ab;and this has- given me a very reward3ng glimpse of the methodology 
of work with animal viruses. lifg first experiments on the -nature of 
inoomplete virus have not been very rewardfngi~ but by happenstance 
they led to somepossibly ueeful observations on b-etter aeleative 
systems for the analysis of reoombinatlon, whioh Is- still in a 
ra%her primitive stage excrept for the certainty of its existence in 
influenaa. -These have also‘ provoked the fellow&ng refleotions on 
the possibility of antiviral ohemotherapy. 

FirstSoP all, I would sttill t&e i.ssue with Amel(s pessimism on 
the value of suuh chemotherapy. Even for aoute respiratory infeotions, 
there is certafjolly an Interval- of-.several boure to a -day or two 
between prodromal symptoms and the auute attaok. Atrthermore,ln an 
epidemio situation like- that fBr Asian Flu; a~propbylaotio agent, or 
one that- mitigated anInlUia1 infection, wouldbe .extremely useful. 
This 'strain of flu doee‘ not seem to be a-very effeotiuw antigen, and 
I will bs 'interested to ~88 if- my evidenue- 6omee up that vacoinat%on 
has any significant effeot. The $uatralian ep&sode ame (and has now 
went') too rapidly for an aoourate -asseesmenf;-and the same may be 
happening non-in the U8: The Sgdneynewspapors, eepeoially, were 
quits exsroised- about what they oalled the- 'golden death', viz. 
etaphylooeccal (aumeus) &x3& pneumonias,. of whloh there have been. 
a few'oases during the epidemlcr. 

Of-the various aapepts of viral growth, it does not seem to me 
that we have enough fundamental information on any of the intraoellula* 



processes for any intelligent planning of ohemotherapeutic research. 
we might take encouragement from the fact that infected oells contain 
'-no si,gnificant Mntsrrt of infective (flu3 vlru-st ire. that mature 
virus is liberat-ed- as- soon gs it- formed, or that maturation entails- 
the. egress- of the virus partlc~e-.--The-Istter'is not Smplaus‘ible;- on 
the notion that the- emerging virus partic-le pioks up its skin from 
the host oell. But there is&ill- no clwar direotion for the-means 
fa modify the surface -of the host o~l~s-so- as to preunna norma% matura- 
tion. (This is alZ- tied in with the problem -of Wzoom>3ete virusV). 

Much mor.e is knowqabout the earliest etagee. of.. vi.rus penetration, 
and the bloohemical epealfiaitles of the free virus. The most clearout 
of these, for flu, Is the, 'attachment effeotor' usua3ly measured ss 
the hemaggluffnln aotivity of thevirua. lia you know, the specifiu 
recefiOrB- for this' attachment have been identified a-s muooproteins, 
of whioh the pro&h&ii-c. group SEI neuraminio- aoid.;(Qottsohzllc-has a 
useful- review on this-An Physiol-. Reviews- last year).-(The- Btruoture 
of neuraminic ao.id ha‘e ‘a remarkable- resembl-anoe to: that for muramlc acid 
of- b-acterial walls'.) It i.s, also true that-the effctor (hemagglutinin= 
Hlr) has an -enzymatic- acti-on -(neurarninidass) which destwys the effeotor 
sites, viz. is the elution of virus from #Atd rho; The view of the 
Australian virolcgiets i's that t-his ~nzymktic- Siot6vity is not 
essential for penetrati-on,-though It may .fiay some role in releasing 
virus oonjugated wi&h abluble receptor molecules-(assayed as inhibiir6rs 
Of U) and alBO-relea.sifAg virus on its way out where it inay have to 
chew through considerable mucoid. 

While the eneymatio aotivity is dl$tpensable, it is reaeotibly 
clear that the attachment of HA to receptor sites is a necessary pre- 
liminary to the uptake of the virus. Snfsctivity can thus be .greatky 
reduactd OT delayed by the presence of 'excess soluble receptorl~ .however, 
fog some‘reasun this effeat has not been stressed. (My own slective 
agents ‘are? of coumet vartous mucoids; It is true that their effect 
on infectivity is limited, and by Itself not so striking or us-eful 
as that of antIbody, but lt‘le quite real<) 

The point ia that the.neuraminida.se activity of the virus limits 
the Inhibitory effect of the natural Bubstratee, It is already well 
known that the perIodat+treatment of various mucoYds, at appr@priate 
levePs, will matie them tiaplittable withcuf preventing th-em from 
binding with-the-S,&. There have been some desultory trials of- periodated 
mcoids as‘ cur&iv6 ag%+nts-;-‘f haven't; read all-the literature as yet, 
but -I doubt If the fiBsue is entirely closed.- That might be- most' useful' 
would be a similar agent of low molecular weight, so'that It wouldbe 
ready diffusible, shlch had similar propertie.s.‘And of ooume9 ‘11 am 
gcing to propose your eearoh for such an agent, either by the wet1 
eeta'b'lish-ed Fandom methods; or- by 'substitutive. ohemitherapy*: As far 
as“I can f,e'l'l there- bus been no ccnaerted effort whatsoever to modify 
HA-rewtive mub~$rotelnS with other chemioal reagents‘. Beuramin-laotose 
has been synthesized by Bottaohalk, and is the simplest substrate of 
neuraminldase~~- it doeB not even inhibit hemagglutination,- presumably 
because of rapid enzymat‘ic degradation.- It; and ‘simi'l-ar ccmpounds-, have 
al330 been isolated from natural- souruesp- and intbe- -event -of a- promising 
eubs%itiitibn result would b'e >laus-ible starting pdinta for a low mw 



inhibitory producti 
What I don't know is the extent of your present intesest and 

facilities in virus work. Hang of these remarks may be eupererogatory 
to you; but it seems best to start. from aoratc-h. 

There is little doubt that pther.oomganies have looked for natural 
produots which might inhibit hemagglutination, this being the simplest 
possible test for ther ef'fectorc-blooking activity,- but thls- t-8 not 
neoessariily a valid uygument against-your doing the same. The t-est- 
i-s an extremely simple on- in faot-9 if you oan get someone else to 
ship you the infeoted egg fluid-s-; you don't-have to grow the virus 
yourself at thislevel:Furthsr,‘- the e@&lapted strain3 of' flu are- 
almost c-ertainly of negligible pathogenioity for-man:The more interesting 
features r;ould be tests -of artificially substituted mat-erihls, whiah 
are not too d%fficult to get hold of or prepare: e.g. BheeF salivary- 
glanck mucin is one- of the mo-st effecA4ve: -Tfia-- egg te&niqtaes are not 
difficult at a-11, and- if they are- not already inxvo)vedt any of your 
microbiologists oould piok them up. 

A second point that i.etri@ed me a great deal was a simplified 
method (at least a oheaper one) of titration of infeot3vity that Fasekaa 
has deWloped- at Canberra. .I%1 send yo u a cMpy when I get -home, but 
briefly he just prepares- a de-embryon-afed- egg (that is an 1-l-14 day old 
egg -emptied- of all it-e- contents,- and left only with the single layer 
of pari-eta1 chorio-allantoia membrane.-) These DSWs-have been widely 
used already as oonvenient teat-tubse- for growing flu-, since- they oan 
be wmdmd- out,- fluiit-e szmple~& and reIlaoed,- etc-: Famkas goes one - 
Etsp further, and cuts the- shel%; with adherent m-embrane; into. squares 
about 6mm wide., -pla‘cea etichsquare in a- s-eparate. cup-in an m-titrating 
tray -(a large spot- plate molded ftom pbiBtiG)- with ..3 ml of-gluwomohloram 

phenicol- gelatin;Ringers, and-titrates out the virus on tkuse- bits:(Eaoh shell 
furnishes about 75' b-its.) After -@ hours inoubktion-, w‘ith shaking, the 
trays are read by pioking out-the- bits; adding a drop of fowl rbo and 
-counting the fra‘ction of oups with hemaggluti~irr-(1.8;. virus)- at the- 
various d-i'lutions-. We 'have-been repeating the t'eohnique here-; and it 
looks quite promising. 

Well, X!vs rambled on enough. I know that you have more 'promising 
approaahes' to consider, than means to pursue them, but I do think that 
the improvement of methods makes a new‘ H appraisal of 
what is worth while doing in your own oontext very desirable, As usual9 
do let-me know your views. 

Yours, 

Joshua Lederberg 


